VODOVÁ, P.: Liquidity of Czech and Slovak commercial banks. Acta univ. agric. et silvic. Mendel. Brun., 2012, LX, No. 7, pp. 463-476 As liquidity problems of some banks during global fi nancial crisis re-emphasized, liquidity is very important for functioning of fi nancial markets and the banking sector. The aim of this paper is therefore to evaluate comprehensively the liquidity positions of Czech and Slovak commercial banks via diff erent liquidity ratios in the period of 2001-2010 and to fi nd out whether the strategy for liquidity management diff ers by the size of the bank. We used unconsolidated balance sheet data over the period from 2001 to 2010 which were obtained from annual reports of Czech and Slovak banks. The sample includes signifi cant part of Czech and Slovak banking sector (not only by the number of banks, but also by their share on total banking assets). We have calculated fi ve diff erent liquidity ratios for each bank in the sample. The results showed that liquidity of Czech banks has declined during last ten years. On the contrary, liquidity of Slovak banks fl uctuated only slightly during the period [2001][2002][2003][2004][2005][2006][2007][2008]. Bank liquidity has fallen due to the fi nancial crisis in both countries; the impact is worse for Slovak banks. Both Czech and Slovak banks have become less liquid also as a result of increase in lending activity. Czech and Slovak banks have the same strategies how to insure against liquidity crises: big banks rely on the interbank market or on a liquidity assistance of the Lender of Last Resort, small and medium sized banks hold buff er of liquid assets.
INTRODUCTION
Bank for International Settlements (BCBS, 2008) defi nes liquidity as the ability of bank to fund increases in assets and meet obligations as they come due, without incurring unacceptable losses. Liquidity risk arises from the fundamental role of banks in the maturity transformation of short-term deposits into long-term loans.
The term liquidity risk includes two types of risk: funding liquidity risk and market liquidity risk. Funding liquidity risk is the risk that the bank will not be able to meet effi ciently both expected and unexpected current and future cash fl ow and collateral needs without aff ecting either daily operations or the fi nancial condition of the fi rm. Market liquidity risk is the risk that a bank cannot easily off set or eliminate a position at the market price because of inadequate market depth or market disruption (Drehman and Nikolau, 2009 ).
According to Aspachs et al. (2005) , there are three mechanisms that banks can use to insure against liquidity crises: (i) Banks hold buff er of liquid assets on the asset side of the balance sheet. A large enough buff er of assets such as cash, balances with central banks and other banks, debt securities issued by governments and similar securities or reverse repo trades reduce the probability that liquidity demands threaten the viability of the bank. (ii) Second strategy is connected with the liability side of the balance sheet. Banks can rely on the interbank market where they borrow from other banks in case of liquidity demand. However, this strategy is strongly linked with market liquidity risk. (iii) The last strategy concerns the liability side of the balance sheet, as well. The central bank typically acts as a Lender of Last Resort to provide emergency liquidity assistance to particular illiquid institutions and to provide aggregate liquidity in case of a system-wide shortage.
Many banks struggled to maintain adequate liquidity during global fi nancial crisis (BCBS, 2009; Teplý, 2011) . Unprecedented levels of liquidity support were required from central banks in order to sustain the fi nancial system. Even with such extensive support, a number of banks failed, were forced into mergers or required resolution. The crisis showed the importance of adequate liquidity risk measurement and management.
The aim of this paper is therefore to evaluate comprehensively the liquidity positions of Czech and Slovak commercial banks via diff erent liquidity ratios in the period of [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] and to fi nd out whether the strategy for liquidity management diff ers by the size of the bank.
METHODS AND DATA

Liquidity Ratios
Liquidity ratios are various balance sheet ratios which should identify main liquidity trends. These ratios refl ect the fact that bank should be sure that appropriate, low-cost funding is available in a short time. This might involve holding a portfolio of assets than can be easily sold (cash reserves, minimum required reserves or government securities), holding signifi cant volumes of stable liabilities (especially deposits from retail depositors) or maintaining credit lines with other fi nancial institutions.
There exist a relatively large number of studies which use liquidity ratios. However, most of them use liquidity ratios only as an input for further analysis, for example of investigation of the relationship between business cycle and bank performance (Jiménez et al., 2010; Maechler et al., 2007) , determinants of bank lending activities (Ghosh, 2010; Tamirisa and Igan, 2008) , determinants of bank liquidity (Aspachs et al., 2005; Bunda and Desquilbet, 2008; Moore, 2010) , or for liquidity scenario analysis (Rychtárik, 2009) . The other studies focus more on the liquidity of the whole banking sector and so does not use the values of ratios of individual banks (Andries, 2009; Praet and Herzberg, 2008 ; analysis of central banks and regulatory authorities). The contribution of this paper is therefore obvious.
Various authors provide various liquidity ratios. For the purpose of evaluation of the liquidity positions of Czech and Slovak commercial banks we will use following liquidity ratios (1)-(5):
The liquidity ratio L1 should give us information about the general liquidity shock absorption capacity of a bank. As a general rule, the higher the share of liquid assets in total assets, the higher the capacity to absorb liquidity shock, given that market liquidity is the same for all banks in the sample.
Nevertheless, high value of this ratio may be also interpreted as ineffi ciency. Since liquid assets yield lower income liquidity bears high opportunity costs for the bank. Therefore it is necessary to optimize the relation between liquidity and profi tability.
 
The liquidity ratio L2 uses concept of liquid assets as well. However, this ratio is more focused on the bank's sensitivity to selected types of funding (we included deposits of households, enterprises, banks and other fi nancial institutions and funds from debt securities issued by the bank). The ratio L2 should therefore capture the bank's vulnerability related to these funding sources. The higher is the value of the ratio, the higher is the capacity to absorb liquidity shock.
The liquidity ratio L3 is very similar to the liquidity ratio L2. However, it includes only deposits to households and enterprises. In contrast to the ratio L2, the ratio L3 measures the liquidity of a bank assuming that the bank cannot borrow from other banks in case of liquidity need. This is relatively strict measure of liquidity but it enables us to capture at least the part of the market liquidity risk. The bank is able to meet its obligations in terms of funding (the volume of liquid assets is high enough to cover volatile funding) if the value of this ratio is 100 % or more. Lower value indicates a bank's increased sensitivity related to deposit withdrawals.
The ratio L4 measures the share of loans in total assets. It indicates what percentage of the assets of the bank is tied up in illiquid loans. Therefore the higher this ratio the less liquid the bank is.
The last liquidity ratio L5 relates illiquid assets with liquid liabilities. Its interpretation is the same as in case of ratio L4: the higher this ratio the less liquid the bank is. Lower values of this ratio means that loans provide by the bank are fi nanced by deposits.
These liquidity ratios are still in common. It is possible to calculate them only on the basis of publicly available data from banks´ balance sheets and it is easy to interpret their values. Their disadvantage is the fact that they do not always capture all, or any of liquidity risk.
Data
We used unconsolidated balance sheet data over the period from 2001 to 2010 which were obtained from annual reports of Czech and Slovak banks. The panel is unbalanced as some of the banks do not report over the whole period of time. Tab. I shows more details about the sample.
The sample includes signifi cant part of Czech and Slovak banking sector (not only by the number of banks, but also by their share on total banking assets). Nevertheless, the share of observed banks on total assets may appear to be quite low, especially for the Slovakia. Partly it is a consequence of growing role of branches of foreign banks in recent years, partly it is because we do not include data from building societies and from specialized banks like Českomoravská záruční a rozvojová banka, Slovenská záručná a rozvojová banka, Česká exportní banka or Exim banka which focus on very special fi nancial products and services.
RESULTS AND DISCUSSION
We have calculated fi ve diff erent liquidity ratios (1)-(5) for each bank in the sample in both countries. In this chapter, we present descriptive statistics of liquidity ratios. Later we focus also on the relationship between bank liquidity and the size of the bank.
Descriptive Statistics of Liquidity Ratios of Czech and Slovak Banks
Descriptive statistics of liquidity measured by liquidity ratio L1 can be found in Tab. II., values of the ratio for individual banks can be found in Appendix. As higher value of this ratio means higher liquidity, it is evident that liquidity of Czech banks has declined during last ten years. On the contrary, during the period 2001-2008, value In Slovakia, the lowest share of liquid assets in total assets has mainly VÚB banka and Tatra banka. In both cases, the volume of liquid assets decreased as a result of reduction of interbank transaction in the respective years. Due from banks in VÚB banka amounted to only one tenth of the values from previous years. Although the decline in due from banks in other banks has not been so huge, the trend has been the same. This could be a signal of market liquidity risk -the interbank market has frozen because individual banks have not trust to each other. Maximum values were recorded by Privatbanka and Poštová banka which were (as Citibank and PPF banka in the Czech Republic) strongly focused on trading on the interbank market.
Although values of ratio L2 diff er signifi cantly from values of ratio L1, the trend is the same. Results confi rm decrease in liquidity of Czech banks and a slight improvement in 2010 and sharp fall of liquidity of Slovak banks in last two years (Tab. III and Appendix).
High values of the ratio L2 and thus high level of liquidity have occurred in Banco Popolare, Evropsko-ruská banka and PPF banka in the Czech Republic and in Československá obchodná banka, UniCredit bank and Privatbanka in Slovakia. Hypoteční banka and Wüstenrot hypoteční banka had lowest value of the ratio L2 among Czech banks (due to a very low value of liquid assets) and VÚB banka and Tatra banka (due to a high value of deposits) among Slovak banks.
III: Descriptive statistics for liquidity ratio L2 (in %)
As it was mentioned above, the liquidity ratio L3 measures the liquidity of a bank assuming that the bank cannot borrow from other banks in case of liquidity need. Therefore it is a share of liquid assets in deposits of households and nonfi nancial companies. We can see that the trend of liquidity in both countries is similar to previous two indicators (Tab. IV and Appendix).
The volume of liquid assets of the bank is high enough to cover volatile funding if the value of this ratio is higher than 100 %. This was true only for a minority of Czech banks (Banco Popolare, Calyon Bank Czech Republic, Wüstenrot hypoteční banka and LBBW BankCZ in the beginning of the analyzed period and Hypoteční banka in last three years) and for only one Slovak banks -Československá obchodná banka (in 2007 and 2008) . Consequently, almost all Czech and Slovak banks are sensitive to potential massive deposit withdrawals.
Descriptive statistics for liquidity ratio L4 is presented in Tab. V.; values of the ratio for individual banks can be found in Appendix. Increase in lending activity confi rms that both Czech and Slovak banks have become less liquid. However, probably as a result of fi nancial crisis, we can see that Czech banks are less willing to provide loans during last two years.
Minimal and maximal values indicate signifi cant diff erences in business strategies of banks. In case of the Czech Republic, both banks specialized on mortgages (Hypoteční banka and Wüstenrot hypoteční banka) have the highest share of loans in total assets and are most willing to provide loans. This fully corresponds with the fact that mortgage loans represent an important part of loans provided in the Czech Republic (Vodová, 2009 Results of the liquidity ratio L5 can be found in Tab. VI. and in Appendix. As in case of results from Tab. V, high value of this ratio means low liquidity. The value of the last ratio confi rms that mainly the liquidity of Slovak banks is decreasing.
However, the value of this ratio also indicates how banks fi nance their lending activity. Most Czech and Slovak banks provide their loans from deposits. The exceptions are banks with the value of this ratio higher than 100 %, such as Hypoteční banka and Wüstenrot hypoteční banka (majority of their lending activity is fi nanced by mortgage bonds issuing) and LLBW Bank CZ, Raiff eisenbank and Volksbank in the Czech Republic in some years and Československá obchodná banka, Istrobanka and OTP banka in some years in Slovakia. All these banks strongly rely on interbank market.
Liquidity Ratios by Group of Banks
Now we focus on the relationship between the size of the bank and its liquidity 2 . We will take into account only the values of ratios L1 and L4, because these ratios are easy to interpret and did not achieve so extreme values.
We will diff er between small, medium sized and big banks. Following the methodology of Czech National Bank, Czech banks were classed into groups based on the amount of their total assets 3 . In the Czech Republic, our sample included 3-4 big banks, 2-6 medium sized banks and 7-10 small banks in particular years. In Slovakia, groups of big and small banks consisted of 3 banks; group of medium sized banks included 3-5 banks in particular years.
As it can be seen from Fig. 1 , liquidity of Czech banks is decreasing with the size of the bank: small banks are the most liquid, the liquidity of medium sized banks is about average and big banks are least liquid. Fig. 2 documents that the situation in Slovak bank is almost the same: big banks are least liquid. The only diff erence is that liquidity of medium sized banks is above average, the liquidity of small banks is about average.
1: Liquidity ratio L1 by group of Czech banks
Source: author's calculations 2 The detailed investigation of the infl uence of the size of the bank on its liquidity for Czech and Slovak banks with panel data regression analysis can be found in ). 3 In 2001 -2006 , big banks were those with total assets of more than CZK 100 billion, medium sized banks had total assets of between CZK 20 billion and 100 billion and small banks had total assets of less than CZK 20 billion. In 2007-2008, limits changed and big banks were those with total assets of more than CZK 150 billion, medium sized banks had total assets of between CZK 50 billion and 150 billion and small banks had total assets of less than CZK 50 billion. As from 2009, total assets needed for inclusion in the large banks group were increased to CZK 200 billion, medium sized banks had total assets of between CZK 50 billion and 200 billion, the limit for small banks remained unchanged. The same methodology has been applied to Slovak banks (but the limits were in SKK).
One can conclude that both Czech and Slovak banks have the same strategies how to insure against liquidity crises. Small and medium sized banks hold buff er of liquid assets. On the contrary, big banks prefer strategies connected with the liability side of the balance sheet: they rely on the interbank market or on a liquidity assistance of the Lender of Last Resort. This fi nding fully corresponds to the well known "too big to fail" hypothesis. If big banks are seeing themselves as "too big to fail", their motivation to hold liquid assets is limited.
The results of liquidity ratio L4 by group of banks are quite surprising: small and medium sized banks are most willing to lend and thus theoretically the least liquid (see Fig. 3 and Fig. 4) . This is the completely opposite fi nding. To interpret the values 2: Liquidity ratio L1 by group of Slovak banks Source: author's calculations 3: Liquidity ratio L4 by group of Czech banks Source: author's calculations of both ratios together, we should conclude that big banks lend only little but at the same time, their liquidity is also very low.
However, it should be emphasized that the average is deceptive in this case because in both countries, it was strongly infl uenced mainly by the values of just one big bank: Československá obchodní banka in case of the Czech Republic and Slovenská sporiteĺňa in case of Slovakia.
Československá obchodní banka focuses mainly on trading with securities (securities are the biggest part of its assets). Most loans are provided to nonfi nancial companies. Nevertheless, the importance of lending activity is below the average of banking sector and the level of bank liquidity as well.
The situation in Slovenská sporiteĺňa diff ers a bit. The lending activity is below the average as well but it is improving during last years. Slovenská sporiteĺňa focuses more and more on lending activity and changes the structure of its credit portfolio: at the beginning of the analyzed period, loans to nonfi nancial companies dominated, nowadays the biggest part of loans is provided to households. Increase in lending activity is accompanied with decrease in interbank transaction. The share of securities in total assets is still very high.
Lending activity of two other Czech big banksČeskoslovenská obchodní banka and Komerční banka -are only slightly below the average but their liquidity is at or slightly above the average. Instead of lending activity, Česká spořitelna prefers activities on the interbank market; Komerční banka focuses more on trading with securities.
Completely diff erent is the strategy of the last two big banks -Czech UniCredit Bank and Tatra banka. Both banks have above-average share of loans in total assets which is connected with belowaverage liquidity. Both banks focuses mainly on loans to non-fi nancial companies; the second most important counterparty is household sector.
CONCLUSIONS
The aim of this paper was to evaluate comprehensively the liquidity positions of Czech and Slovak commercial banks via diff erent liquidity ratios in the period of 2001-2010 and to fi nd out whether the strategy for liquidity management diff ers by the size of the bank.
We have calculated fi ve diff erent liquidity ratios for each Czech and Slovak bank in the sample. Values of ratios are infl uenced by business strategy of banks.
According to values of ratios using liquid assets, liquidity of Czech banks has declined during last ten years. On the contrary, liquidity of Slovak banks fl uctuated only slightly during the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . Bank liquidity has fallen due to the fi nancial crisis in both countries. However, the extent of the impact diff ers across countries: Czech banks were least liquid in 2009 but there has been some improvement in last year; the fall of liquidity of Slovak banks in 2009 has been followed by an even deeper decline in 2010. Almost all Czech and Slovak banks are sensitive to potential massive deposit withdrawals.
Results of ratios based on the share of loans showed that due to the increase in lending activity, Czech and Slovak banks have become less liquid. Probably as a result of fi nancial crisis, we can see that Czech banks are less willing to provide loans during last two years. Maybe this is the reason why liquidity 4: Liquidity ratio L4 by group of Slovak banks Source: author's calculations of Czech banks is slightly higher than liquidity of Slovak banks. Most Czech and Slovak banks provide their loans from deposits; only minority of banks relies on fi nancial sources from interbank market or from bonds issuance.
Furthermore we focused on the relationship between the size of the bank and its liquidity. We have found that both Czech and Slovak banks have the same strategies how to insure against liquidity crises. While ensuring liquidity, big banks rely on the interbank market or on a liquidity assistance of the Lender of Last Resort. On the contrary, small and medium sized banks hold buff er of liquid assets. Big banks (mainly Československá obchodní banka and Slovenská sporiteĺňa) are simultaneously least willing to provide loans. 
Appendix
VII: Results of liquidity ratio L1 (in %)
SUMMARY
Liquidity is the ability of bank to fund increases in assets and meet obligations as they come due, without incurring unacceptable losses. To insure against liquidity crises, banks can hold buff er of liquid assets, borrow from other banks or rely on emergency liquidity assistance from the Lender of Last Resort. Due to the fi nancial crisis, the bank liquidity, its measurement and management is very actual topic. The aim of this paper was therefore to evaluate comprehensively the liquidity positions of Czech and Slovak commercial banks via diff erent liquidity ratios in the period of 2001-2010 and to fi nd out whether the strategy for liquidity management diff ers by the size of the bank. In section 2, we have described fi ve diff erent liquidity ratios (the share of liquid assets in total assets, the share of liquid assets in deposits and short term borrowing, the share of liquid assets in deposits, the share of loans in total assets and the share of loans in deposits) and the data sample (we used unconsolidated balance sheet data over the period 2001-2010 which were obtained from annual reports of 14-18 Czech and 9-11 Slovak banks). Source: author's calculations economic conditions. Liquidity of both Czech and Slovak banks decreased also due to their lending activity. The strategy of liquidity risk management is same in both countries: big banks rely on the interbank market or on a liquidity assistance of the Lender of Last Resort, small and medium sized banks hold buff er of liquid assets.
